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(54) Printed circuit board mounted electrical connector 



(57) An electrical connector (10) includes an elon- 
gated dielectric housing (12) adapted for mounting to a 
surface (44a) of a printed circuit board (44). The hous- 
ing has terminal-receiving passages (40) extending 
generally parallel to the circuit board between a front 
mating face (14) of the housing and a rear terminating 
face (16) thereof. The passages are arranged in pairs of 
upper and lower passages, with the passages in each 
pair being in a plane generally perpendicular to the cir- 
cuit board. A plurality of terminals (30a, 30b) are 
mounted in pairs on the housing (12) with mating por- 
tions (48) in the passages (40) and terminating portions 



(54, 56) projecting from the rear face of the housing for 
termination to circuit traces on the printed circuit board. 
The terminals are blanked from sheet metal material 
with the terminals in each pair being coplanar. The ter- 
minating portions (54, 56) have generally inverted U- 
shaped configurations, with the U-shaped terminating 
portion (56) of a lower terminal (30b) in each pair 
thereof being nested within the U-shaped terminating 
portion (54) of an upper terminal (30a) in each pair 
thereof. 
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Description 

Field of the Invention 

This invention generally relates to the art of electri- 
cal connectors and, particularly, to an electrical connec- 
tor for mounting to a printed circuit board. 

Background of the Invention 

A wide variety of electrical connectors are designed 
for mounting to printed circuit boards. Such connectors 
conventionally include a dielectric housing, such as a 
unitarily molded plastic housing, adapted for mounting 
to one side of the board. The housing typically includes 
a front mating face for mating with a complementary 
connecting device and a rear terminating face from 
which a plurality of terminals exit the housing for termi- 
nation to circuit traces on the printed circuit board. The 
terminals normally include mating portions for mating 
with the terminals of the complementary connecting 
device, and terminating or tail portions projecting from 
the housing for interconnection, as by soldering, to cir- 
cuit traces on the board or in holes in the board into 
which the tails are inserted. 

Some printed circuit board mounted electrical con- 
nectors are designed for mounting at an edge of the 
board. The connector housing has a mounting portion 
for mounting to a top surface of the board to define a 
seating plane for the connector. For instance, the main 
body portion of the connector housing may run along 
the edge of the board, with mounting ear portions of the 
housing projecting from the terminating face thereof for 
mounting to the top surface of the board. The tail por- 
t ions of t he terminals project from the housing, such as 



of sheet metal material going to waste after the termi- 
nals are fabricated. 

Still further, the configuration of the terminating/tail 
portions of the terminals which project from the housing 
5 for interconnection to circuit traces on the printed circuit 
board, have not been amenable to high density arrays. 
The terminating or tail portions of the terminals simply 
require too much space at the rear face of the connector 
housing. 

io The present invention is directed to solving the var- 
ious problems identified above and satisfying a need for 
a printed circuit board mounted electrical connector 
having an extremely compact terminal array which facil- 
itates insertion of the terminals into the connector, the 

15 terminals being blanked of sheet metal material in a 
very efficient, nonwasteful configuration. 

Summary of the Invention 

20 An object, therefore, of the invention is to provide a 
new and improved circuit board mounted electrical con- 
nector of the character described above. 

In the exemplary embodiment of the invention, the 
electrical connector includes an elongated dielectric 

25 housing adapted for mounting along an edge of a 
printed circuit board with a mounting portion of the 
housing being mounted to a top surface of the board to 
define a seating plane for the connector. The housing 
has terminal-receiving passages extending generally 

30 parallel to the seating plane between a front mating face 
of the housing and a rear terminating face thereof. The 
passages are arranged in pairs of upper and lower pas- 
sages longitudinally along at least a portion of the hous- 
ing. The passages in each pair are in a plane 
_35 perpendicular to the seating plane. 



between the mounting ears projecting therefrom, for ter- 
mination to the circuit traces on the board. 

Problems continue to arise in designing electrical 
connectors of the character described above. These 
problems often are associated with the design and/or 
assembly of the terminals in the connector housing. For 
instance, difficulties arise in inserting the terminals into 
the connector housing because of the delicate nature of 
the tail portions of the terminals projecting from the rear 
terminating face of the housing. These tail portions may 
be very thin elements and insertion forces would tend to 
bend or break the tail portions. Therefore, many such 
electrical connectors employ stamped and formed ter- 
minals which are formed with various portions to facili- 
tate insertion of the terminals into the connector 
housing. On the other hand, it would be desirable to be 
able to simply blank the terminals from sheet metal 
material, but blanked terminals heretofore designed do 
not facilitate efficient insertion of the terminals into the 
connector housing. 

In addition, simple blanked terminals have a ten- 
dency to be relatively wasteful in the amount of sheet 
metal material required in the blanking process. The 
design of the terminals result in a considerable amount 



A plurality of terminals are mounted in pairs on the 
housing, with mating portions in the passages and ter- 
minating portions projecting from the rear face of the 
housing for termination to circuit traces on the printed 
40 circuit board. The terminals are blanked from sheet 
metal material, with the terminals in each pair being 
coplanar. The terminating portions have generally 
inverted U-shaped configurations, with the U-shaped 
terminating portion of a lower terminal in each pair 
45 thereof being nested within the U-shaped terminating 
portion of an upper terminal in each pair thereof. 

The mounting portion of the housing may be 
located at a position for effectively locating the seating 
plane of the connector above the centerline of the lower 
so passages in the pairs thereof. 

The U-shaped terminating portions of the terminals 
define an inner leg, an outer leg and a bridge portion of 
each terminating portion of each terminal. In the pre- 
ferred embodiment of the invention, the inner legs are 
55 located in a recessed area in the rear terminating face 
of the housing. A shoulder is formed on the underside of 
each bridge portion of each upper terminal to facilitate 
insertion of the terminals into their respective passages. 
The outer legs form solder tails, with the tips of the sol- 
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der tails being located in proximity to a plane defined by 
the bottom edge of the lower terminal. 

Other objects, features and advantages of the 
invention will be apparent from the following detailed 
description taken in connection with the accompanying 5 
drawings. 

Brief Description of the Drawings 

The features of this invention which are believed to 10 
be novel are set forth with particularity in the appended 
claims. The invention, together with its objects and the 



advantages thereof, may be best understood by refer- 
ence to the following description taken in conjunction 
with the accompanying drawings, in which like reference 75 
numerals identify like elements in the figures and in 
which: 

FIGURE 1 is a perspective view of an electrical 
connector embodying the concepts of the invention ; so 
FIGURE 2 is an enlarged perspective view of the 
right-hand end of the connector shown in Figure 1, 
with a pair of the terminals removed to facilitate an 
illustration thereof; 

FIGURE 3 is a vertical section, on an enlarged 25 
scale, taken generally along line 3-3 of Figure 1 ; 
and 

FIGURE 4 is a plan view of two pairs of terminals as 
blanked from a sheet of metal material, but with the 
terminals still joined to a carrier strip of the sheet. 30 

Detailed Des cription of the Preferred Embodiment 

Referring to the drawings in greater detail, and first 
to Figure 1, the invention is embodied in an electrical 35 
connector, generally designated 10, which includes an 
elongated dielectric housing, generally designated 12, 
adapted for mounting along an edge of a printed circuit 
board, as will be seen hereinafter. Housing 12 includes 
a front mating face 14 and a rear terminating face 16 40 
and three mounting ears 18 project rearwardly of the 
terminating face for mounting to a top surface of the 
printed circuit board. Pins 19 project through ears 18 
and into appropriate holes in the printed circuit board. 
Bottom surfaces 20 of mounting ears 18 engage the top 45 
surface of the board. In addition, connector 10 is 
adapted for mounting along an edge 44c (Figure 3) of 
the printed circuit board. To that end, housing 12 
includes a rear surface 22 for engaging the edge of the 
board. The rear surface 22 is coplanar with rear face 1 6. so 
The housing is unitarily molded of dielectric material 
such as plastic or the like. 

At this point, it should be understood that such 
terms as "top", "bottom", "upper" and "lower" are used 
herein to provide a clear and concise description of the 55 
invention as viewed in the drawings. However, the use 
of such terms herein and in the claims hereof are not 
intended in any way to be limiting, because it is known 
that printed circuit board mounted electrical connectors, 



as well as the printed circuit boards themselves, are 
omnidirectional in actual practice or use. 

Still referring to Figure 1 , electrical connector 10 is 
a combination connector which includes three sections 
spaced lengthwise of the connector and generally des- 
ignated 24, 26 and 28. Section 24 will be termed the 
data section of the connector and includes a plurality of 
terminals 30 embodying the concepts of the invention. 
Section 26 will be termed the options section of the con- 
nector and includes a plurality of right-angled terminals 
32 having pin portions 32a disposed in a center 
recessed area 34 in mating face 14 of housing 12 for 



mating with terminals of a complementary connecting 
device or mating connector (not shown). Section 28 will 
be termed the power section of the connector and 
includes four large formed terminals 36 located in an 
end recessed area 38 in mating face 14 of housing 12 
for mating with the power terminals of the complemen- 
tary mating connector. As will be described below, ter- 
minals 30 of data section 24 have mating portions (not 
visible in Figure 1) extending into terminal-receiving 
passages 40 in a "D-shaped" projecting portion 42 of 
housing 12 for insertion into a complementary D- 
shaped receptacle of the complementary connecting 
device. 

Referring to Figure 2 and as described in greater 
detail hereinafter, terminals 30 in data section 24 of con- 
nector 10 are arranged in pairs of upper and lower ter- 
minals, generally designated 30a and 30b, respectively, 
longitudinally along connector housing 12. One pair of 
the terminals 30a and 30b are removed from the hous- 
ing in Figure 2 to facilitate the illustration thereof. It can 
be seen quite clearly in Figure 2 that the terminals are 
blanked terminals, i.e., blanked from sheet metal mate- 
rial rather than stamped and then formed into a shape 
out of the plane of the sheet metal material. The termi- 
nals in each pair also are quite clearly seen to be copla- 
nar and are in that relationship when inserted into 
connector housing 12. 

Referring to Figure 3 in conjunction with Figures 1 
and 2, connector 1 0 is shown to be mounted to a printed 
circuit board 44 having a top surface 44a and a bottom 
surface 44b. The bottom surface 20 of mounting ears 18 
are shown engaged with top surface 44a of the printed 
circuit board, while rear surface 22 (i.e., rear terminating 
face 16) of connector housing 12 is in edge engage- 
ment or with an edge 44c of the printed circuit board. 
Bottom surface 20 of mounting ears 1 8 define the "seat- 
ing plane" of connector 10 on circuit board 44. Terminal- 
receiving passages 40 can be seen clearly in Figure 3 
to extend generally parallel to the seating plane, with the 
passages extending between the front mating face and 
the rear terminating face of connector housing 12. Actu- 
ally, the passages have front entry areas 40a of reduced 
size for receiving mating terminal pins of the comple- 
mentary mating connector. The passages open into a 
recessed area 46 in terminating face 16 of the connec- 
tor housing. Finally, passages 40 are arranged in pairs 
of upper and lower passages extending longitudinally 
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along data section 24 of the connector, with the pas- 
sages in each pair being in a plane perpendicular to the 
seating plane defined by bottom surface 20 of mounting 
ears 18. 

Upper and lower terminals 30a and 30b, respec- 5 
tively, have substantially identical bifurcated mating por- 
tions 48 projecting from body portions 50 within their 
respective passages 40 toward entry areas 40a for mat- 
ing with the terminal pins of the complementary mating 
connector. Body portions 50 of the terminals have barbs 
52 for press fitting into the plastic material of housing 12 
within passages 40. 

Generally, upper and lower terminals 30a and 30b, 
respectively, have terminating portions 54 and 56, 
respectively, which have generally inverted U-shaped 
configurations. It can be seen in both Figures 2 and 3 
that the U-shaped terminating portion 56 of lower termi- 
nal 30b is nested within the U-shaped terminating por- 
tion 54 of upper terminal 30a. 

U-shaped terminating portion 54 of upper terminal 
30a defines an inner leg 58, an outer leg or tail 60 and a 
bridge portion 62 joining the legs. U-shaped terminating 
portion 56 of lower terminal 30b has an inner leg 64, an 
outer leg or tail 66 and a bridge portion 68 joining the 
legs. Inner legs 58 and 64 of the terminating portions of 
the upper and lower terminals may be located in 
recessed area 46 in rear terminating face 16 of connec- 
tor housing 12. 

Outer legs 60 and 66 of terminating portions 54 and 
56, respectively, of upper and lower terminals 30a and 
30b, respectively, define solder tails for the respective 
terminals. The solder tails project downwardly into holes 
70 in printed circuit board 44 to ultimately be soldered to 
appropriate circuit traces in the holes. 

In practice, the length of solder tails 60 and 66 may 

be increased or reduced and may extend significantly 
downward past lower barbs 52 of terminal 30b, as 
shown in phantom in Figure 4, so long as there is suffi- 
cient clearance between tips 60a and 66a of tails 60 and 
66, respectively, and the top of bridge 62. This distance 
is affected by the length of web 84. This saves material 
during the blanking process of the terminals, as 
described hereinafter. 

A shoulder 72 is formed by a tab 74 projecting 
downwardly from the underside of bridge portion 62 of 
upper terminal 30a to define a means against which the 
terminal can be pushed or inserted into passages 40 in 
connector housing 12. Insertion forces are directed 
against upper terminal 30a as indicated by arrow "A" 
and against lower terminal 30b as indicated by arrow 
"B" to insert the terminals into the passages of the con- 
nector housing by a "stitching" type of insertion process. 
Therefore, insertion forces are not applied to the deli- 
cate tail portions 60 and 66 of the terminals, thereby 
avoiding the possibility of damaging or misaligning 
those small, fragile elements of the terminals. 

Lastly, Figure 4 shows two pairs of terminals 30a 
and 30b as stamped from a blank of sheet metal mate- 
rial. It can be seen that terminals 30a still are joined to a 



carrier strip 80 by webs 82 which carry the terminals 
through the stamping operations. Terminal 30b of a first 
set of terminals is joined to terminal 30a of a second set 
of terminals by webs 84. Webs 82 and 84 eventually are 
severed so that the terminals can be stitched in pairs 
(see terminals 30a and 30b in Fig. 2) into passages 40 
of connector housing 1 2 from rear terminating face 1 6 of 
the housing. Figure 4 shows how closely the terminals 
are located in the sheet of metal material during fabrica- 
tion. This disposition of the terminals is afforded by 
nesting the U-shaped terminating portion 56 of the 
lower terminal within the U-shaped terminating portion 
54 of the upper terminals. Material is saved by closely 
spacing the pairs of terminals. As seen clearly in Figure 
4, the lower terminals 30b in each pair thereof are 
located quite closely to the upper terminals 30a of the 
next pair, joined only by small webs 84, to thereby mini- 
mize the amount of sheet metal material wasted 
between the pairs during blanking of the terminals. 

It will be understood that the invention may be 
embodied in other specific forms without departing from 
the spirit or central characteristics thereof. The present 
examples and embodiments, therefore, are to be con- 
sidered in all respects as illustrative and not restrictive, 
and the invention is not to be limited to the details given 
herein. 

Claims 

1 . An electrical connector (10), comprising: 

an elongated dielectric housing (12) adapted 
for mounting along an edge (44c) of a printed circuit 
board (44) with a mounting portion (18) of the hous- 
ing being mounted to a top surface (44a) of the 

b o a rd to def i ne a s eat i ng p l ane for the connector, 

the housing having terminal-receiving passages 
(40) extending generally parallel to said seating 
plane between a front mating face (14) of the hous- 
ing and a rear terminating face (16) thereof, the 
passages being arranged in pairs of upper and 
lower passages longitudinally along at least a por- 
tion of the housing, with the passages in each pair 
being in a plane generally perpendicular to said 
seating plane; and 

a plurality of terminals (30a. 30b) mounted in 
pairs on the housing (12) with mating portions (48) 
in said passages (40) and terminating portions (54, 
56) projecting from the rear face of the housing for 
termination to circuit traces on the printed circuit 
board, the terminals being blanked from sheet 
metal material with the terminals in each pair being 
coplanar, the terminating portions (54, 56) having 
generally inverted U-shaped configurations with the 
U-shaped terminating portion (56) of a lower termi- 
nal (30b) in each pair thereof being nested within 
the U-shaped terminating portion (54) of an upper 
terminal (30a) in each pair thereof. 
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The electrical connector of claim 1 wherein said 
mounting portion (18) of the housing (12) is located 
at a position for effectively locating said seating 
plane above the centerline of the lower passages in 
said pairs thereof. 5 

The electrical connector of claim 2 wherein said 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60, 66) 
and a bridge portion (62, 68) of each terminating 10 
portion of each terminal, and said inner legs (58, 
64) are located in a recessed area (46) in the rear 
terminating face (16) of the housing (Yd). 

The electrical connector of claim 2 wherein said 15 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60, 66) 
and a bridge portion (62, 68) of each terminating 
portion of each terminal, and including a shoulder 
(72) formed on the underside of the bridge portion 20 
(62) of each upper terminal (30a) to facilitate inser- 
tion of the terminals into their respective passages 
(40). 

The electrical connector of claim 2 wherein said 25 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60. 66) 
and a bridge portion (62, 68) of each terminating 
portion of each terminal, the outer legs (60, 66) 
forming solder tails with the tips (60a, 66a) of the 30 
solder tails being located in proximity to a plane 
defined by the bottom edge (48) of the lower termi- 
nal (30b). 

The electrical connector of claim 1 wherein said 35 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60, 66) 
and a bridge portion (62, 68) of each terminating 
portion of each terminal, and said inner legs (58, 
64) are located in a recessed area (46) in the rear 
terminating face (16) of the housing (12). 

The electrical connector of claim 1 wherein said 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60, 66) 
and a bridge portion (62, 68) of each terminating 
portion of each terminal, and including a shoulder 
(72) formed on the underside of the bridge portion 
(62) of each upper terminal (30a) to facilitate inser- 
tion of the terminals into their respective passages so 
(40). 

The electrical connector of claim 1 wherein said 
inverted U-shaped terminating portions (54, 56) 
define an inner leg (58, 64), an outer leg (60, 66) ss 
and a bridge portion (62, 68) of each terminating 
portion of each terminal, the outer legs (60, 66) 
forming solder tails with the tips (60a, 66a) of the 
solder tails being located in proximity to a plane 



defined by the bottom edge (48) of the lower termi- 
nal (30b). 

9. An electrical connector (10), comprising: 

an elongated dielectric housing (12) adapted 
for mounting to a surface (44a) of a printed circuit 
board (44) and including terminal-receiving pas- 
sages (40) extending generally parallel to the board 
between a front mating face (1 4) of the housing and 
a rear terminating face (16) thereof, the passages 
(40) being arranged in pairs of upper and lower 
passages longitudinally along at least a portion of 
the housing, with the passages in each pair being in 
a plane generally perpendicular to the printed cir- 
cuit board (44); and 

a plurality of terminals (30a, 30b) mounted in 
pairs on the housing with mating portions (48) in 
said passages (40) and terminating portions (54, 
56) projecting from the rear face (16) of the housing 
(12) for termination to circuit traces on the printed 
circuit board (44), the terminals being blanked from 
sheet metal material with the terminals in each pair 
being coplanar, the terminating portions (54, 56) 
having generally inverted U-shaped configurations 
with the U-shaped terminating portion (56) of a 
lower terminal (30b) in each pair thereof being 
nested within the U-shaped terminating portion (54) 
of an upper terminal (30a) in each pair thereof, said 
inverted U-shaped terminating portions defining an 
inner leg (58, 64), an outer leg (60, 66) and a bridge 
portion (62, 68) for each terminating portion of each 
terminal, and including a shoulder (72) formed on 
the underside of the bridge portion (62) of each 
upper terminal (30a) to facilitate insertion of the ter- 
minals into their respective passages (40). 



nating portions (54, 56) are located in a recessed 
area (46) in the rear terminating face (16) of the 
housing (12). 

12. An electrical connector (10), comprising: 

an elongated dielectric housing (12) adapted 
for mounting to a surface (44a) of a printed circuit 
board (44) and including terminal-receiving pas- 
sages (40) extending generally parallel to the board 
between a front mating face (1 4) of the housing and 
a rear terminating face (16) thereof, the passages 
(40) being arranged in pairs of upper and lower 
passages longitudinally along at least a portion of 
the housing, with the passages in each pair being in 



10. The electrical connector of claim 9 wherein the 
outer legs (60, 66) of said U-shaped terminating 
portions (54, 56) form solder tails with the tips (60a, 

40 66a) of the solder tails being located in proximity to 
a plane defined by the bottom edge (48) of the 
lower terminal (30b). 

11. The electrical connector of claim 9 wherein said 
45 inner legs (58, 64) of said inverted U-shaped termi- 
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a plane generally perpendicular to the printed cir- 
cuit board (44); and 

a plurality of terminals (30a, 30b) mounted in 
pairs on the housing with mating portions (48) in 
said passages (40) and terminating portions (54, 5 
56) projecting from the rear face (1 6) of the housing 
(12) for termination to circuit traces on the printed 
circuit board (44), the terminals being blanked from 
sheet metal material with the terminals in each pair 
being coplanar, the terminating portions (54, 56) to 
having generally inverted U-shaped configurations 
with the U-shaped terminating portion (56) of a 
lower terminal (30b) in each pair thereof being 
nested within the U-shaped terminating portion (54) 
of an upper terminal (30a) in each pair thereof, said r5 
inverted U-shaped terminating portions defining an 
inner leg (58, 64), an outer leg (60, 66) and a bridge 
portion (62, 68) of each terminating portion of each 
terminal, the outer legs (60, 66) forming solder tails 
with the tips (60a, 66a) of the solder tails being 2 o 
located in proximity to a plane defined by the bot- 
tom edge (48) of the lower terminal (30b). 

13. The electrical connector of claim 12 wherein said 
inner legs (58, 64) of said U-shaped terminating 25 
portions (54. 56) are located in a recessed area 
(46) in the rear terminating face (16) of the housing 
(12). 
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